Permeability profiles of M-alkoxysubstituted pyrrolidinoethylesters of phenylcarbamic acid across caco-2 monolayers and human skin.
The purpose of the present research was to study 10 m-alkoxysubstituted pyrrolidinoethylesters of phenylcarbamic acid-potential local anesthetics. The relationships between the structure of the molecule, its physicochemical parameters (log D(oct), log k, R(M), solubility) were correlated to the permeability data obtained from permeation experiments in Caco-2 monolayers and excised human skin in vitro. The extent and mechanism(s) of permeability of the series were studied through a Caco-2 monolayer in the apical-to-basolateral (a-b) and basolateral-to-apical (b-a) directions. The MTT test was performed to determine cellular damage. In vitro transdermal permeability data were obtained from permeation experiments on excised human skin by using side-by-side chambers. Passive diffusion and iontophoretically enhanced permeability were measured. In Caco-2 monolayers, similar results in the shape of the permeability curves were obtained for the two directions. In the b-a direction, the values of P(app) were approximately 2-6 times greater than in the a-b direction. A plot of drug permeability vs. the number of carbons in the alkoxychain plateaued first, after which the permeability decreased by the increasing lipophilicity of the drug. If the log D(oct) of the ester was > or = 3.4 and the MW > 385 Da, no measurable Caco-2 permeability was found. Cell damage was also higher by the more lipophilic compounds. In excised human skin, the relationship between the passive diffusion of the drugs and the number of carbons in the alkoxychain was parabolic (r2 = 0.95). Introducing low-level electrical current (iontophoresis), transdermal permeability of the more hydrophilic phenylcarbamic acid esters increased clearly. Lipophilicity and solubility of a compound have crucial roles in the permeation process. A very high lipophilicity has, however, a negative influence on the permeability, both intestinally and transdermally. Iontophoresis significantly increases the diffusion of small and less lipophilic compounds.